Introduction
Lung cancer is the leading cause of cancer-related deaths in Japan (1), with non-small cell lung cancer (NSCLC) accounting for the majority of patients (2) . NSCLC patients are often diagnosed at late stage disease and most are inoperable at diagnosis (3, 4) . Despite advances in diagnosis, surgery, chemotherapy, molecular target agents, and radiotherapy, the current overall 5-year survival rates still remain at only 16.7% and 5.8% in NSCLC Stage IIIB and Stage IV, respectively (5) . Patients with NSCLC who respond to first-line chemotherapy are more likely to experience clinical benefit with second-line therapy, with~10% of patients responding to further systemic treatment after experiencing failure with first-line therapy (6) .
Docetaxel is the current standard second-line chemotherapy for advanced NSCLC; pemetrexed can also be used as a second-line therapy; however, the efficacy of pemetrexed appears to be limited to non-squamous NSCLC (7) (8) (9) . In Japan, the standard dose used for docetaxel is 60 mg/m 2 every 21 days in the clinical setting (10) .
However, its efficacy in the monotherapy setting is very limited and new combination regimens using intravenous docetaxel 75 mg/m 2 every 21 days have been investigated worldwide, including Japan, for treatment of advanced or recurrent solid tumors (11) . Ramucirumab in combination with docetaxel has recently been approved in Japan for treatment of patients with unresectable, advanced or relapsed NSCLC following Phase III clinical trial data (12) . Selumetinib (AZD6244, ARRY-142886) is an oral, potent and selective, allosteric MEK1/2 inhibitor (13) with a short half-life (14, 15) . Selumetinib is currently in clinical development for a Phase III trial in differentiated thyroid (NCT01843062) (16) and for a Phase II registration trial in patients with neurofibromatosis type 1 (NCT01362803) (17) . In NSCLC clinical trials, the efficacy and safety of selumetinib plus docetaxel has been investigated as a second-line therapy for non-Asian patients with advanced disease (NCT00890825) (18) . At the time of designing the present study, selumetinib plus docetaxel combination had demonstrated promising efficacy with improved progression-free survival (PFS) and objective response rate (ORR) compared with placebo plus docetaxel. Based on these data, the combination of selumetinib plus docetaxel in Japanese patients with advanced NSCLC was initiated.
In this Phase I study (clinicaltrials.gov NCT01605916), we sought to investigate the safety, tolerability and pharmacokinetic (PK) profile of selumetinib when given in combination with docetaxel as second-line therapy in Japanese patients with locally advanced or metastatic NSCLC, or when given as monotherapy in Japanese patients with advanced solid malignancies.
Patients and methods

Patients
This study consisted of both combination and monotherapy treatments. For the combination part of the study, patients were Japanese adults (≥20 years of age) with histologically or cytologically confirmed locally advanced or metastatic (Stage IIIB-IV) NSCLC, who had progressed despite standard first-line therapy and had not received second-line cancer treatment (excluding radiotherapy alone, radiosensitizers, and/or intrapleural administration of anti-cancer agents and adjuvant/neoadjuvant therapy). Patients eligible for enrollment were required to have at least one lesion suitable for repeat assessment by computerized tomography or magnetic resonance imaging and a World Health Organisation (WHO) performance status of 0-1. Additional inclusion criteria included eligibility to receive docetaxel as a second-line treatment and a life expectancy of at least 16 weeks. For the monotherapy part of the study, patients eligible for enrollment were adult (≥20 years of age) Japanese subjects with advanced solid malignancies refractory to standard treatment, or for which no standard therapy existed.
Patients were excluded if they had previously been randomized to and/or received administration of a MEK inhibitor or docetaxel, or had major surgery that would prevent administration of standard chemotherapy within 4 weeks of the provision of consent, or received radiotherapy or standard chemotherapy administered within 21 days of study entry. Patients with brain metastases were excluded unless treated and stable (for >1 month) without steroid therapy. Other exclusion criteria included: a risk of QT prolongation or arrhythmic events, or a corrected QT interval of >450 ms for males or >470 ms for females on screening; severe or uncontrolled systemic disease (hepatic or renal impairment, uncontrolled diabetes or acute uncontrolled infection); and use of strong cytochrome P450 1A2 or 3A4 inducers and/or inhibitors.
Study design and treatment plan
Overall study design The primary objective of this Phase I, open-label, dose-finding study was to investigate the safety and tolerability of oral doses of selumetinib when administered either in combination with docetaxel as second-line therapy in Japanese patients with advanced NSCLC (combination part) or as monotherapy in Japanese patients with advanced solid malignancies (monotherapy part). The secondary objective was to evaluate the PK of selumetinib when co-dosed with docetaxel or as a monotherapy. Exploratory objectives for the study included the identification of a recommended combination dose of selumetinib in combination with docetaxel or a monotherapy dose of selumetinib for future studies in Japanese patients. Secondly, a preliminary assessment of tumor response as measured by ORR by the principal investigator's assessment using Response Evaluation Criteria in Solid Tumours (RECIST) 1.1 was also explored.
For the current study, the starting dose of selumetinib selected for the combination therapy Cohort 1 was based on the 75 mg twice daily (BID) maximum tolerated dose (MTD; the highest dose that does not cause unacceptable side effects) when administered as either monotherapy in patients with advanced solid malignancies (14, 19) , or as combination therapy with docetaxel 75 mg/m 2 (20) .
The starting dose of docetaxel at 60 mg/m 2 was chosen based on this being the standard combination dose for docetaxel in Japanese subjects (10) . Following safety and tolerability concerns, the combination therapy part was suspended and a monotherapy part initiated at a starting dose of 25 mg BID, the lowest dose used in the combination study. The study followed the principles of the Declaration of Helsinki and Good Clinical Practice guidelines of the International Conference on Harmonisation. All patients provided written informed consent prior to their participation in the study. Approval was obtained from the local institutional review board at each participating site and complied with local country regulations. Written informed consent was obtained from all subjects prior to any study-related procedures. Figure 1 summarizes the trial design. The full study protocol is available at the AstraZeneca clinical trials website: https://astrazenecagrouptrials. pharmacm.com/.
Combination therapy
The combination therapy part of the study consisted of a dosefinding phase and an optional dose-expansion phase. In the dosefinding phase of the study, Cohort 1 patients received a single oral dose of either 25 mg selumetinib (1 × 25 mg capsule; Cohort 1) or 75 mg selumetinib (3 × 25 mg capsules; Cohort 2) on Day 1, followed by a minimum of a 3-day washout (Cycle 0). A 21 day cycle was then commenced (Cycle 1): on Day 1 a single treatment of docetaxel (60 mg/m 2 ; intravenous injection) with selumetinib 25 or 75 mg BID was administered (patients received the same selumetinib dose in Cycle 1 as they did in Cycle 0). Thereafter, selumetinib BID continued for a further 20 days. Doses of selumetinib were to be taken 12 h apart, and subjects were required to refrain from eating 2 h pre-dose and 1 h post-dose (water was permitted). Patients were expected to receive up to six cycles of docetaxel, in the absence of significant toxicity or disease progression. The decision regarding whether the optional dose-expansion phase was to be conducted was made by the safety review committee (SRC) based on the results from the dose-finding phase. If the selumetinib combination therapy dose administered in Cohort 1 was considered tolerable by the SRC (minimum, three evaluable subjects), they could decide to escalate the docetaxel dose to 75 mg/m 2 for subsequent cohorts (Cohort 4).
Alternatively, if the combination therapy was deemed poorly tolerated, the SRC could decide to expand the cohort, investigate a lower dose of selumetinib or docetaxel in subsequent cohorts (Cohorts 2 and 3) or stop the dose-finding phase of the combination part.
Monotherapy
In the monotherapy part of the study the starting dose of selumetinib was 25 mg BID (Cohort 1 The PK parameters reported include: maximum plasma concentration (C max ), time to reach maximum plasma concentration (t max ), area under the plasma concentration curve (AUC) between 0-12 h (AUC [0] [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] ), AUC up to the last measurable concentration (AUC [0-t] ), half-life (t 1/2 ) for selumetinib and its metabolites, mean volume of distribution (V SS /F) and clearance (CL/F) of selumetinib.
Efficacy
Efficacy was assessed by objective tumor response, measured by best objective response and ORR (defined as the percentage of patients who have a confirmed complete response (CR) or partial response (PR) prior to any evidence of progression) per investigator's assessment using RECIST 1.1. Following the baseline assessment, objective tumor assessments were made at 6, 12, 18 and 24 weeks, and then every 12 weeks until objective disease progression. The percentage change from baseline in tumor size was determined for patients with measurable disease at baseline.
Statistical methods
The sample size for each cohort of this study was based on the desire to obtain adequate tolerability, safety and PK data while exposing an appropriate number of target patient populations as close as possible to Phase II/III studies. For the dose-finding phase of the combination and monotherapy parts, cohorts of 3-6 evaluable patients were required.
Plasma samples were analyzed by Covance on behalf of Clinical Bioanalysis Alliance, AstraZeneca R&D, using a validated bioanalytical method, to determine the concentrations of selumetinib and its metabolites (21) . The concentration of docetaxel in plasma was determined by liquid-liquid extraction and high performance liquid chromatography with tandem mass spectrometric detection (docetaxel range: 10-10 000 ng/ml). PK parameters were derived using standard non-compartmental methods via WinNonLin Version 6.3. Plasma concentrations and derived PK parameters were listed and summarized by cohort. Parameters for selumetinib and its metabolites following single and multiple dosing were listed and summarized separately.
All safety and tolerability data were summarized by frequency and percentage and presented for each dose as appropriate. Worst grade per patient has been reported. Tumor response data were listed and summarized by cohort for dosed patients, and listed separately for dosed patients who only had non-measurable disease at baseline. Change in tumor size, presented as a waterfall plot, was derived at each visit by the percentage change in the sum of the diameters of target lesions. The statistical analyses (except PK analysis) were performed by Phastar, under the direction of the Biostatistics Group, AstraZeneca. All calculations were performed with the SAS ® software Version 9.1.3 or higher, unless otherwise stated.
Results
Patient population
The first subject was enrolled on 1 June 2012 and the last subject's visit before the data cut-off (DCO; 5 April 2015) was 30 March 2015. Figure 2 summarizes the patient disposition. In total, 33 Japanese patients were enrolled in the study across three study centers in Japan, and 25 patients were assigned to treatment. All patients (25 [100%] ) received at least one dose of selumetinib and the 8 (32.0%) patients assigned to the combination part of the study received at least one dose of docetaxel. In the combination therapy part four patients were assigned to Cohort 1 and 2, each. A total of 17 patients were treated in the monotherapy part of the study, of Analysed (n = 6) • Safety analysis set (n = 6) • PK analysis set (n = 6) • DLT analysis set (n = 6) • Evaluable for tumour response (n = 5); 1 subject excluded: no baseline tumour assessment Analysed (n = 7)
• Safety analysis set (n = 7)
• PK analysis set (n = 7)
• DLT analysis set (n = 6); 1 subject excluded: <75% planned daily dose in 21 days of twice-daily dosing • Evaluable for tumour response (n = 7)
Terminated study (n = 6)
• AE (n = 0)
• PD (n = 4)
• Subject withdrawal (n = 2)
• Ongoing treatment at DCO, sel (n = 1) • Ongoing/completed study (n = 1)
• Ongoing treatment at DCO, sel (n = 0) • Ongoing/completed study (n = 0)
• Ongoing treatment at DCO, sel (n = 0) • Ongoing/completed study (n = 1) AE, adverse event; DCO, data cut-off; DLT, dose limiting toxicity; PD, patient decision; PK, pharmacokinetics; sel 25, selumetinib 25 mg; sel 50, selumetinib 50 mg; sel 75, selumetinib 75 mg which four patients received the starting dose of 25 mg selumetinib, six patients received 50 mg, and seven patients received 75 mg.
At DCO, one (4.0%) patient was receiving ongoing selumetinib 25 mg monotherapy treatment, while 24 (96.0%) patients had discontinued selumetinib treatment, predominantly due to progressive disease (18 [72.0%] patients). Overall, the number of patients who discontinued treatment or terminated the study, and the reasons for these, were similar between the treatment cohorts.
Patient demographics
Patient demographics and other baseline characteristics were generally well balanced between the treatment cohorts for both the combination and monotherapy parts of the study ( Table 1 ). The overall study population was representative of the broader population of Japanese patients with solid tumors or locally advanced or metastatic NSCLC.
Combination therapy part
The median age was 61.5 years (range: 32-70 years), all patients were Japanese, the majority were male (75% in each cohort), and four patients (50%) had never smoked. All patients had previous chemotherapy and radiotherapy, and none had immunotherapy or hormonal therapy. All patients had one previous chemotherapy regimen, except one patient in the selumetinib 25 mg BID combination therapy cohort who had more than three previous chemotherapy regimens. The majority of patients (6 [75%]) had Stage IV NSCLC, and all patients' primary tumors were in the lung. Most tumors were adenocarcinomas and were metastatic, and the majority were graded as unassessable (≥62.5%). Based on the results from the dose-escalation phase, the selumetinib 25 mg BID dose was explored in the monotherapy part and no patients were recruited to the doseexpansion phase.
Monotherapy part
The median age was 66.0 years (range: 42-88 years). All patients were Japanese, the majority were male (58.8%), and 35.3% had never smoked. All patients had received previous radiotherapy, and most had previously been treated with chemotherapy (94.1%). Immunotherapy and hormonal therapy were previous treatment modalities for one patient each. More than half of patients (52.9%) had previously undergone ≥3 chemotherapy regimens, with a mean number of cycles of chemotherapy of 4.2. Approximately half of patients were assessed as having Stage IV NSCLC. Most patients' primary tumors were in the lung (64.7%) and graded as unassessable (47.1%) or poorly differentiated (29.4%). Most tumors were adenocarcinomas (52.9%) and were metastatic (76.5%).
Safety and tolerability
Safety analysis set All patients were included in the safety analysis set since they either received at least one dose of selumetinib (combination and monotherapy parts), and at least one dose of docetaxel (combination part). Three patients in the combination therapy part and two patients in the monotherapy part were excluded from the DLT analysis set because they received less than 75% of the planned daily selumetinib dose in the first 21 days of multiple dosing. The safety and tolerability data are summarized in Table 2 and Supplementary Table 1 .
Combination therapy part
At DCO, the median actual treatment duration, allowing for treatment interruptions, was 42.0 days overall (range: 7-191 days) with mean duration of exposure similar between treatment cohorts. The median number of docetaxel treatment cycles was 2.0 (range: 1-6), both overall and within cohorts. There were two patients (one in each cohort) that received at least eight cycles of docetaxel, and one patient in the selumetinib 25 mg BID combination therapy cohort who received at least nine cycles of docetaxel. Half of the patients had at least one selumetinib dose interruption or dose modification during the initial 25 day evaluation period of combination therapy treatment. This was most commonly due to an AE.
All eight patients reported at least one AE of CTCAE Grade ≥3. Seven of these patients had AEs causally related to both selumetinib and docetaxel, as determined by the investigator; two of these patients had two AEs each (one patient experienced Grade 2 nausea and Grade 2 vomiting, and another patient experienced Grade 3 increased gamma-glutamyltransferase [GGT] and Grade 3 oropharyngeal pain) which led to discontinuation of both treatments. There were no serious adverse events (SAEs) and no deaths due to AEs were reported (there were two deaths reported associated with the disease under investigation; one who received selumetinib monotherapy) (Supplementary Table 2 ). The most commonly reported AEs (>50% of patients) were vomiting, reported in six (75%) patients, followed by decreased appetite, diarrhea, nausea, stomatitis, increased aspartate aminotransferase (AST), and decreased white blood cell count, each reported in five (62.5%) patients (Table 2) . Four patients experienced at least one Grade 3 AE of particular interest in the selumetinib 75 mg BID combination cohort: febrile neutropenia (n = 2 [25%]), pharyngitis (n = 1 [13%]) and stomatitis (n = 1 [13%]). In the selumetinib 25 mg BID combination cohort, Grade 3 AEs of febrile neutropenia and stomatitis were both reported for one (13%) patient (Table 3) .
Three DLT events of Grade 3 febrile neutropenia were reported, with two patients in the selumetinib 75 mg BID cohort and one patient in the selumetinib 25 mg BID cohort (Table 4) . These events were all resolved and were determined to be causally related to both Table 2 . Adverse events by system organ class, and preferred terms of special interest in each cohort of both the combination and monotherapy parts of the study (n = 4) (n = 8) (n = 4) (n = 6) (n = 7) (n = 17) selumetinib and docetaxel. All three patients had additional abnormal neutrophil counts outside of the DLT assessment period. Increases in alanine aminotransferase (ALT), AST and GGT were reported; however, interpretation was difficult due to the small sample size. No clinically significant changes or trends related to liver, renal or cardiac function were identified. (17) 1 (14) 2 ( The only CTCAE preferred term reported in >50% of patients was dermatitis acneiform (9 [52.9%] patients). There were five SAEs (humerus fracture, pneumonitis, enterocolitis, interstitial lung disease, and pneumonia bacterial) reported in four patients; one patient each in the selumetinib 25 mg and 50 mg cohorts and two patients in the selumetinib 75 mg cohort. All five SAEs were Grade 3, and all but the humerus fracture SAE were determined to be related to selumetinib (Supplementary Table 2 ). All of these SAEs led to hospitalization of the patients. In addition, one patient experienced a significant AE during monotherapy of Grade 3 interstitial lung disease.
One patient experienced a DLT of Grade 3 pneumonitis in the selumetinib 50 mg cohort (Table 4 ). This event remained unresolved and was determined to be causally related to selumetinib, resulting in the patient's withdrawal from the study.
There were apparent increases in mean ALT, AST, and alkaline phosphatase values observed within a few weeks of the start of monotherapy. As with the combination therapy cohorts, the small sample size prevented meaningful conclusions to be drawn. There appeared to be no clinically significant changes or trends related to liver, renal or cardiac function.
Despite monotherapy doses of selumetinib 75 mg BID being tolerated, according to the overall AE profile, the Principal Investigator did not recommend the 75 mg dose for monotherapy. Therefore, the actual MTD for monotherapy was not determined.
Pharmacokinetics
All patients who received treatment in both the combination therapy part (n = 8) and monotherapy part (n = 17) were included in the PK analysis set. PK parameters for selumetinib following single-oral dosing (Cycle 0/Day 1) and BID dosing (Cycle 1/Day 8) are summarized in Table 5A .
Following single oral administration, selumetinib was rapidly absorbed with C max achieved at a median t max of 1.0-1.5 h across the 25-75 mg dose range investigated. Selumetinib absorption rate did not appear to be dose-dependent. The variability in C max at each dose level was high, and the coefficient of variation ranged 46.2-96.4% across the 25 to 75 mg selumetinib dose range investigated. Following C max , the elimination of selumetinib was biphasic, with a mean terminal t 1/2 of 9.2-10.5 h across the dose levels. The t 1/2 did not appear to be dose-dependent; however, in the selumetinib 75 mg cohort the mean oral CL/F and V SS /F were slightly lower compared with those in the selumetinib 25 and 50 mg cohorts. Following BID dosing, the accumulation ratio (R AC ; calculated by ratio of AUC [0] [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] on Day 8 of Cycle 1 to AUC [0] [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] on Day 1 of Cycle 1) was 1.6-1.8 across each dose cohort. There was a trend of greater than proportional increases in selumetinib exposures between 50 and 75 mg doses. However, it was difficult to conclude the dose proportionality due to the high inter-individual variability in selumetinib exposures.
Formation of N-desmethyl metabolite appeared to be rapid with a median t max of 1.2-1.75 h and 1.2-2.0 h post-dose across the 25-75 mg dose range studies following single-dose and BID dosing of selumetinib, respectively. Exposures to N-desmethyl metabolite were less than 10% of unchanged selumetinib following single-dose or BID administration of selumetinib.
The PK profile of selumetinib (75 mg) when administered alone was similar to when co-administered with docetaxel (60 mg/m 2 ) in the combination therapy part of the study (Table 5B ). However, in the combination therapy selumetinib 25 mg cohort, geometric mean C max and AUC (0-12) of selumetinib and metabolites were lower on Cycle 1/Day 1 (selumetinib alone) compared to Cycle 0/Day 1 (coadministration with docetaxel).
Efficacy
All patients (n = 8) in the combination part of the study receiving selumetinib 75 mg plus docetaxel or selumetinib 25 mg plus docetaxel were evaluable for tumor response. Three subjects with no baseline tumor assessment were excluded from the monotherapy part of the study, leaving 14 evaluable patients. None of these evaluable patients experienced a CR or PR during the study. In the combination therapy part, four (50%) patients had stable disease at ≥6 weeks, three (37.5%) experienced disease progression, and one (12.5%) was not evaluable. In the monotherapy part of the study, eight (57.1%) patients experienced disease progression, with five (35.7%) having stable disease at ≥6 weeks and one (7.1%) was not evaluable. Best objective responses are summarized in Table 6 and waterfall plots for percentage change in tumor size at week 6 and week 12 are shown in Fig. 3 .
Discussion
This study began as a Phase I open-label, dose-finding study to investigate the safety, tolerability, and PK profile of oral doses of selumetinib when given in combination with docetaxel in Japanese patients with NSCLC. During this combination therapy, the DLTs and higher exposure of selumetinib in the Japanese patients compared to Western patients (14) , led to the investigation of the combination being suspended, and the selumetinib monotherapy arm was initiated to investigate safety, tolerability and PK profile of selumetinib when administered as monotherapy. Administration of docetaxel 75 mg/m 2 in combination with selumetinib 75 mg BID has been reported previously in Western patients, where promising efficacy was reported (18) . In the current study, we used the lower dose of docetaxel 60 mg/m 2 in combination with selumetinib, which is the standard dose of docetaxel used in Japanese patients (10) and is the dose investigated in the SELECT-2 trial (NCT01750281). Selumetinib 75 mg BID plus docetaxel 60 mg/m 2 combination therapy employed in this study was not tolerated following reports of DLT events of Grade 3 febrile neutropenia in two patients. Consequently, the SRC decided to assess a lower dose of selumetinib 25 mg BID in combination with docetaxel 60 mg/m 2 . However, a DLT of Grade 3 febrile neutropenia was also reported in one patient in this treatment group.
Due to the DLTs reported during combination therapy and since selumetinib exposure in Japanese patients was, on average,~2-fold higher than that previously observed in Western patients (14) , evaluating combination therapy of selumetinib with docetaxel was terminated and no MTD was determined. The SRC subsequently decided to investigate the safety, tolerability, and PK profile of selumetinib monotherapy before a MTD could be established for the combination therapy. Thus, no patients were recruited to the dose-expansion phase of the study. The selumetinib 75 mg BID dose monotherapy was tolerated, with an accumulation ratio consistent with the prediction from the single selumetinib dose half-life and expectations based on previous study results, however, no recommended dose was determined due to the overall AE profile across the different doses.
In a dose-escalation study of selumetinib monotherapy in healthy Japanese, non-Japanese Asian, and Indian subjects (22) , there were similarly no safety or tolerability concerns at any dose level (25, 35 and 50 mg). None of the subjects experienced SAEs, and no AE led to discontinuation of selumetinib. The AEs reported in the Japanese AUC (0) (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) , area under the plasma concentration-time curve from 0 to 12 h post-dose; AUC (0-t) , area under the plasma concentration-time curve from zero to time t; CL/F, apparent total body clearance of drug from plasma after extracellular administration (oral clearance); C max , maximum plasma concentration; RAC, extent of accumulation; t 1/2 , terminal half-life; t max , time to reach maximum plasma concentration; V ss /F, apparent volume of distribution at steady state (volume of distribution). patients enrolled into Study 86 were dyspepsia (causally related) and oropharyngeal pain (not causally related) (22) .
In the study of selumetinib co-dosed with docetaxel for the treatment of advanced NSCLC in a population of predominantly Western patients, similar AEs were noted, with the most frequent including diarrhea, nausea, vomiting, peripheral edema and dermatitis acneiform (18) . Jänne and colleagues (18) noted that selumetinib seemed to increase the severity of neutropenia associated with docetaxel. Accordingly, there was an increased use of granulocytecolony stimulating factor (G-CSF) in the selumetinib plus docetaxel group (32% [14/44] ) vs the placebo group (17% [7/42] ). In the SELECT-1 Phase III trial of selumetinib plus docetaxel therapy mandatory prophylaxis with G-CSF was introduced which improved the safety profile of this combination therapy (23) . There was a lower incidence of serious neutropenic events (Grade ≥3 neutropenia: 18/ 251 [7%] patients) compared with an earlier Phase II trial which explored the same combination therapy (Grade 3-4 neutropenia: 29/43 [67%] patients) allowing prolonged exposure to treatment (23) . Mandatory G-CSF prophylaxis was not included in the procedures of the current study and likely explains the higher rate of febrile neutropenia in the combination therapy part of the study compared to the monotherapy part. Hence, in Japanese patients with NSCLC, further investigation under prophylactic use of G-CSF may enable the optimal dose of selumetinib in combination with docetaxel to be defined, given the PK profile of selumetinib in Japanese patients. However, it is unclear as to whether prolonged combination treatment duration will translate into improved patient outcomes given that in the SELECT-1 trial (23) an improved safety profile with administration of G-CSF in patients receiving the selumetinib plus docetaxel combination was observed, which allowed prolonged exposure to treatment; however, patients did not derive added clinical benefit over chemotherapy from this combination therapy. The increased exposure of selumetinib in Japanese patients in the current study and prophylactic use of G-CSF in Western patients of the SELECT-1 study (23) may explain some of the differences in tolerability between these populations.
There was no evidence of PK drug interaction between selumetinib (75 mg) and docetaxel (60 mg/m 2 ), with similar PK profiles for selumetinib when administered in combination with docetaxel and as a monotherapy. In addition, the PK profile of docetaxel was consistent with previously published data (24) , and the absorption and t max of selumetinib was not considered dose-dependent. Therefore, although the exposure of selumetinib was found to be higher in Japanese patients compared with Western patients (14) , this drug combination is reasonable to consider for future studies. Studies are ongoing to investigate selumetinib in combination with targeted anti-cancer therapies in Asian patients or populations which include Asian patients with NSCLC. Selumetinib plus gefitinib is being investigated in a dose escalation and dose expansion study at centers in Taiwan (NCT02025114). The primary objective is to define the MTD and/or recommended Phase II dose of selumetinib plus gefitinib in the study population. Combination of selumetinib plus osimertinib is being investigated in a multi-arm Phase Ib trial of osimertinib as combination therapy for EGFR-mutant lung cancer in Asian and non-Asian patients (NCT02143466) (25) . Preliminary data suggest the combination of selumetinib plus osimertinib is tolerable, with diarrhea, nausea and fatigue reported as the most common AEs (all-cause). The selumetinib dose was successfully escalated from 25 mg BID to the Phase II monotherapy dose (75 mg BID non-Asian patients, and 50 mg BID in Asian patients). These studies and those reported here, will help us to better understand the tolerability and potential of selumetinib in Asian patients with NSCLC.
In addition to ongoing studies in NSCLC, selumetinib has demonstrated potential in differentiated thyroid cancer, increasing uptake and retention of radioiodine (16) with a Phase III trial underway (NCT01843062). In addition, a Phase II registration trial is underway in children with neurofibromatosis type-1 and inoperable plexiform neurofibromas (NCT01362803) based on encouraging findings in a Phase I trial for this population (17) .
With a limited study population, efficacy results were investigated as an exploratory endpoint. All patients had previously received a firstline anti-cancer therapy, typically platinum-based doublet chemotherapy, which failed or the patient relapsed. While no patients had a CR or PR, half of the patients in the combination therapy part and a third in the monotherapy part had stable disease at ≥6 weeks. The ongoing Phase I studies with selumetinib in combination with gefitinib and Partial or complete response achieved, but either no confirmation assessment or a confirmation assessment performed but response not confirmed.
osimertinib (25) (NCT02025114 and NCT02143466, respectively), and the Phase II study (NCT02448290) with selumetinib in combination with docetaxel, suggest that selumetinib can be used in combination therapy in an Asian population.
In conclusion, selumetinib 75 mg BID monotherapy and selumetinib 25 mg BID in combination with docetaxel 60 mg/m 2 , were tolerated in Japanese patients with advanced NSCLC. However, due to the overall AE profile of the different doses of selumetinib, the actual MTD for the combination therapy and monotherapy were not determined. Prophylactic use of G-CSF in Japanese patients may allow the combination therapy dose to be defined.
Supplementary data
Supplementary data are available at Japanese Journal of Clinical Oncology online. 
